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The dynamic behavior of proteins is important for an understanding of their function and folding. Van der Kamp et al. have performed molec-
ular dynamics simulations of the native state and unfolding pathways of over 1000 proteins, representing the majority of folds in globular
proteins. Examples are provided for mining the database to extract information relevant to protein folding, disease, the effect of single-nucle-
otide polymorphisms, and drug design. The native state simulation data and corresponding analyses for the 100 most populated metafolds,
together with related resources, are publicly accessible through www.dynameomics.org.Concatenated HAMP Domains through the Grapevine
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HAMP domains are broadly represented signaling modules found as a single unit or in repeating poly-HAMP
chains. The work by Airola et al. presents the first poly-HAMP structure, which reveals that HAMP domains
can assume substantially different conformations. Comparison of the two observed HAMP conformers
provides a mechanism for signal transduction that involves switching between two states with different helix
packing and positioning. The model applies to canonical HAMP and poly-HAMP domains, of which the latter
will alternate conformers down the poly-HAMP chain. (Figure credit: Airola et al.)Structure of the RNA 30-Phosphate Cyclase–Adenylate
Intermediate Illuminates Nucleotide Specificity and
Covalent Nucleotidyl Transfer
PAGE 449
RNA 20,30 cyclic phosphate ends play important roles in RNA metabolism. The RNA 30-terminal phosphate
cyclase (Rtc) enzymescatalyze de novoATP-dependent cyclization of RNA30-monophosphate ends via a cova-
lent enzyme-adenylate intermediate. The 1.7 A˚ crystal structure of the E. coli Rtc-AMP adduct, described here
by Tanaka et al., reveals themechanismof nucleotidyl transferwhereby adenylate is linked through a phosphoa-
mide bond to the His309 N3 atom of Rtc and a network of hydrogen bonds to the nucleoside sugar accounts for
the stringent ribonucleotide preference.Pi Looking for the Ways Out of Myosin
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The release of phosphate (Pi) is an important element in actomyosin function and has
been shown to be accelerated by the binding of myosin to actin. To provide informa-
tion concerning possible escape pathways, Cecchini et al. now apply molecular
dynamics to determine Pi release pathways from different myosin II structures.
The simulations indicate that Pi release is slow in prepowerstroke myosin and much
more rapid in the rigor-like state. The release pathway from the rigor-like state
suggests a previously unappreciated mechanism for the actin-activated acceleration
of Pi release. (Figure credit: Cecchini et al.)Rigor to Post-Rigor Transition in Myosin V
PAGE 471
Myosin V, a molecular motor that transports intracellular cargo, is triggered by a precise complex reaction cycle in which the affinity of the
motor to its substrate (actin) changes in response to nucleotide binding, hydrolysis, and release. Tehver and Thirumalai show that the
dynamics of different structural elements within the motor domain are exquisitely tuned to support the first step in the cycle: ATP binding
and myosin disassociation from actin. The signal to unbind the motor domain, which comes from ATP binding sites that are 5 nm away, is
transmitted through a kinetic hierarchy of structural changes.Structure 18, April 14, 2010 ª2010 Elsevier Ltd All rights reserved v
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Breast cancer resistance protein (BCRP/ABCG2) mediates efflux of drugs and xenobiotics in cancers and leukemias and is a major cause of
resistance to chemotherapeutic drugs. In this study, Rosenberg et al. purified BCRP and crystallized it in two dimensions. These crystals,
comprised of BCRP, and were one molecule thick but many molecules across, arranged in a regular repeating fashion. Electron cryomicro-
scopywas used to obtain projectionmaps (in a single plane) at 5 A˚ resolution with andwithout the substrate drugmitoxantrone. The dynamics
of the drug transport mechanism was investigated by modeling homologous structures into the projection maps. This illustrated that BCRP
showed significant conformational changes upon drug binding.vi Structure 18, April 14, 2010 ª2Sic1 Disorderly Conduct
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Intrinsically disordered proteins can form highly dynamic complexes with partner proteins that are often
crucial in biological regulation, as seen for the interaction of the disordered Sic1 with the Cdc4 substrate
recognition subunit of a ubiquitin ligase that controls yeast cell cycle progression. Phosphorylation of six
Sic1 sites leads to a dynamic engagement of each phosphorylation site with a single binding pocket on
Cdc4. Mittag et al. calculated Sic1 ensemble representations from available NMR and SAXS data and
revealed significant transient structure in both phosphorylation states. This enabled modeling of ensem-
bles of the dynamic pSic1-Cdc4 complex to provide insights into the biological regulatory mechanisms.
(Figure credit: Mittag et al.)Opening of OprM Channel
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Pseudomonas aeruginosa is a Gram-negative bacterium that causes opportunistic infections in immunocompromised patients and exhibits
natural and acquired resistance to diverse antibiotics. This resistance is due in part to the action of efflux pumps able to reject drugs outside
the cell. Those transporters consist of an inner membrane protein responsible for the active transport, a periplasmic protein, and an exit outer
membrane channel to achieve transport. Here, Phan et al. describe a closed structure of one outer membrane channel (OprM) and propose
a model for the open state, which highlights the importance of specific residues in the putative opening process.COP9 Signalosome, 26S Proteasome Lid, and eIF3: All Together Now
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Ubiquitination is a major means of regulating protein fate in the eukaryotic cell. The specificity of the process is essential for organism survival
and is primarily administered by E3 ligases. Amaster regulator of the largest E3 ligases subtype is the COP9 signalosome (CSN). Enchev et al.
report the first 3D structure of this eight-subunit complex using electron microscopy and offer a glimpse into its underlying architecture.
Intriguingly, bioinformatics has established that the type and stochiometry of CSN subunits is shared with two further protein complexes
that regulate protein turnover. The authors demonstrate that they also share a common architecture.Structural Insight into the Sequence Dependence
of Nucleosome Positioning
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Wu et al. conducted a crystallographic study of nucleosome core-particle-containing TTTAA
elements in minor groove blocks flanking the nucleosome center, and found sequence-dependent
structure and histone-imposed distinctions at different DNA binding sites. This sheds light on the
special function of TA dinucleotides and AT-rich elements in nucleosome positioning. Moreover,
authors identify a conserved motif that corresponds to a translational positioning mechanism in
the histone system. (Figure credit: Wu et al.)Virulence Regulatory Factor Spreads
the Winged-Helix RNA Binding Module
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CvfB is a bacterial virulence regulatory protein that regulates expression of virulence factors. Matsumoto et al. show that CvfB contains an
unusual assembly of nucleic acid binding modules that consist of three consecutive S1 domains and a C-terminal winged-helix (WH) domain.
CvfB uses the third S1 domain and theWHdomain to bind RNA cooperatively. TheWHdomain contains a uniqueRNA-bindingmotif and likely
represents a novel RNA-binding module.010 Elsevier Ltd All rights reserved
